Abstract-Successful investigation in the laboratory was supported by a student worksheet. This study aims to measures the validity and effectiveness of laboratory worksheet on a topic the Excretory Systems in Humans that has been developed based on the Argument-Driven Inquiry Model. The result of the research shows that the laboratory worksheet is proper to use as learning resource that validity average is 84.25% are considered theoretically feasible and student response average is 96.40% is considered very good. Improvement of argumentation skill is shown with gain scores of 0.43.
I. INTRODUCTION
Many advances in agriculture, health, and environmental control on the one hand bring us all closer to an understanding of how the human mind works, how to produce multiple cells from a single cell and how such diverse lives are formed from only one cell resembling a virus. However, on the other hand, the explosion of information about so many discoveries can make it difficult for people who study them. Most students have not gotten a good way of utilizing science concepts to sort through and give meaning to new things in their thinking [1] . Students are still difficult to internalize the concepts obtained as a basis for thinking. Therefore, science should be taught with an approach as experienced by researchers or scientists when developing knowledge. Including when scientist defends theories and explanations by offering evidence and arguments, this is what is called argumentation.
Someone who is an expert in argumentation can form and choose the reasons that support the claim stated, can explain the situation in which the argument is invalid and evaluate the arguments that are contrary to the others [2] . This relates to the accuracy of arguments as an effort to find out which views are best and are a way for someone to explain and maintain an idea [3] . Student tends to have basic skills to develop argumentation skills, so they need guidance and a supportive environment [4] . The class culture that supports discourse of argumentation and reasoning can help in actively building knowledge. Students need to be given the opportunity to be actively involved in arguments so that they can use scientific language or communicate scientifically [5] . The process of building knowledge is a social process that involves people in their environment [6] . Meanwhile, argumentation activity is part of a social process that can develop scientific discourse in learning. Argumentation plays an important role in knowledge development because through it knowledge is communicated to gain recognition and justification [7] [8] [9] There are a number of researchers who are interested in strategies to integrate argumentation into science teaching and learning with inquiry [9, [10] [11] [12] [13] 14] . There are several studies of argument-based inquiry, especially in Indonesia [15] [16] . Including research that has been conducted by researchers to design Argument-Driven Inquiry (ADI) learning models in teaching biology in Indonesia [17] . This study can be considered as an effort to design and implement the ADI learning model in the context of biology in Indonesia for students in higher education and evaluate the effectiveness of the model with experimental design. Thus, the current study is also important in terms of introducing the ADI learning model for science education in Indonesia, especially about how learning devices should be used by teachers.
The use of the ADI model in science learning has been put forward by several researchers. The ADI learning model can produce scientific arguments from the search for answers to the research questions given to them [18] . ADI familiarizes students with developing critical thinking by emphasizing the important role of knowledge argumentation and validation [19] . The ADI learning model which consists of a series of laboratory activities can develop students' active participation in argumentation arguments and improve the quality of their arguments. The ADI learning model also increases students' ability to develop arguments and communicate productively through writing [20] .
Learning about the excretion system in humans is studying the different structures of each of its constituent organs (skin, liver, and lungs) and the different functions in life. Learning the excretion system in humans in the eighth grade of junior high school in curriculums 2013th is directed towards the achievement of basic competencies 3.10 that is analyzing the excretion system in humans and understanding the disruption in the excretory system as well as efforts to maintain the health of the excretory system. The ADI learning model is believed to be right to use because the material of the excretion system in humans can be more easily obtained through real objects and can be seen directly by students. Students can observe phenomena related to the excretion system in humans in everyday life so that they will not experience difficulties when designing scientific investigations.
Based on interviews with teachers from 25 public and private junior high school in Bandar Lampung, it is known that 92% of teachers use student books in the excretion systems in human laboratory activities, while 8% of other teachers use worksheets prepared by themselves. The components contained in student books and worksheets compiled by the teacher only include observing, trying and reasoning. While the questioning and communicating activities have not been presented, so that the shortcomings of the worksheets are not facilitating students in developing the ability to argue. This is in accordance with the results of the worksheet review that a characteristic of the traditional practicum is to use a recipe book that emphasizes student obedience in following procedures for data collection purposes [21] . Almost no attention is given to planning the investigation or to interpret results. Activities like this have been criticized for emphasizing little thought, very ineffective for conceptual change, and unrealistic in describing scientific experiments. Moreover, in building their knowledge students are more focused on fair testing and confirmation of existing truths and only apply theories and concepts that already exist in practice situations [22] . Meanwhile, students need activities that allow them to ask questions, put forward hypotheses and test them, and share ideas clearly so that it is very useful in fostering their skills in argumentation and critical thinking.
Based on the background above, the researcher felt the need to develop teaching materials for the excretion system in humans in the form of laboratory worksheets with the Argument-Driven Inquiry (ADI) model it was more complete because it facilitated activities investigation, argumentation, reading, and writing. In this study also carried out the development of the key to laboratory worksheet of excretion systems in humans. This is so that the teacher can confirm and correct the level of accuracy of student answers and examine which parts are wrong.
II. METHOD
Research and development (R & D) of the laboratory worksheet was adapted from the development of the 4-D (Four-D Models) which includes: define, design, development, and disseminate stage [23] . The choice of developing devices using the 4-D model is based on the advantages and suitability of the research problems.
The defining stage aims to define learning conditions. This stage includes five main steps, namely: front-end analysis, student analysis, concept analysis or concept analysis, task analysis and specifying instructional objectives. The front end analysis aims to bring up and determine the fundamental problems faced in the laboratory activities of the Excretory systems in Humans. Student analysis is a study of the background of students' academic abilities. Task analysis aims to analyze the main tasks in the laboratory worksheet of the Excretory systems in Humans who must be mastered in order to achieve an increase in argumentation skills. Concept analysis includes the identification of concepts taught and characters related to the concept. Formulation of learning objectives includes activities to formulate learning objectives based on basic competencies and indicators of achievement of competencies. From this stage, it is obtained an overview of important concepts and activities in the laboratory worksheet that are developed, which will be used as the basis for drafting the Excretory systems in Humans.
The design stage aims to produce text and image formats related to activities to train students' argumentation skills. This includes discussion questions that must be done by students who direct them to find important concepts related to teaching material. The implementation of this stage consists of 4 steps, namely criterion-test construction, media selection, format selection, and initial design (according to ADI format).
The development stage aims to produce the laboratory worksheet that is theoretically feasible. This development phase consists of several activities. The first, review and validation of the laboratory worksheet that was first made (Draft 1) then reviewed by five reviewers, namely two biological education expert, two biology teacher to get input. Validation carried out is pedagogic validation, content validation, and design validation. Pedagogic validation is used to get an overview of the suitability of laboratory activities with the principles of science learning. Content validation is used to get an overview of the suitability of the material in the laboratory worksheet that students want to master with the learning objectives. While design validation is used to get an overview of the design alignment that is applied in the laboratory worksheet. The input is used as a consideration for perfecting draft 1 into draft 2 the laboratory worksheet that is ready to be tested on students. The second is readability test, draft 2 the laboratory worksheet is then given to 30 eighth grade junior high school students to find out the readability of the practical instructions. Student response data on the readability the laboratory worksheet is used as consideration for perfecting draft 2 into draft 3 the laboratory worksheet with the ADI model.
Further, the laboratory worksheet of the Excretory systems in Humans with the ADI model that has been developed tested through experimental research on two classes of research subjects, namely students of junior high school grade VIII MTsN 1 Bandar Lampung. The experimental research used in this study is a quasi-experiment. The experimental design used in the study was the Pretest-Posttest Non-equivalent Control Group Design.
The instruments used in this study consisted of validation instruments, legibility questionnaires and argumentation skills tests. Validation instruments for the laboratory worksheet of the Excretory Systems in Humans with the ADI model for Grade VIII Junior High School Students are used to determine the quality of laboratory worksheet of developed and to get input. This validation instrument is a checklist containing a series of statements regarding pedagogical validity, content
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validity, and design validity. The validator is asked to respond to the statement by giving an assessment score provided that: 1 = not good/inappropriate; 2 = poor/inappropriate; 3 = good/appropriate; 4 = very good/very appropriate. The percentage of ideal scores obtained from each indicator is calculated by using the formula:
The ideal score percentage criteria are divided into several categories, namely: Very Good: >70, Good: 40< % ideal score< 70, Poor: <40.
The questionnaire is used to determine the response of students to the readability of laboratory worksheet with the ADI model. This is presented in the form of positive statements and students are asked to respond to statements with answers to Yes or No. This was given to every student who has carried out the laboratory worksheet of the Excretory systems in Humans using instructions with the ADI learning. The percentage of scores obtained from each indicator is calculated by using the formula:
Tests are used to measure students' skills in writing scientific arguments. This argumentation skill test in the form of essays and developed refers to the competing theories strategy by Osborne et al. [24] . The rubric used to analyze argumentation skills based on the ability of students to write scientific discourse refers to the Toulmin Argumentation Pattern (TAP) based on the framework of Osborne et al. [24] as in table 1. To facilitate the assessment of students' argumentation skills based on the Osborne framework, a coding system based on linguistic features is used in accordance with the indicators by Brudvik [25] as in table 2. Before the argumentation skills test is used, validity analysis is first carried out including content, construct, and empirical validation. Test questions are chosen based on items that meet the representativeness of the subject matter of the excretory systems in humans after considering the results of the validity and reliability test. Tests of students' argumentation skills are carried out before the use of laboratory worksheet (pre-test) or after the use this (post-test). The results of the pretest and post-test were processed to determine whether or not there was an increase in students' argumentation skills by calculating N-Gain (g) with the formula:
The acquisition rate is categorized into three categories, namely: Height: g> 0.7; Medium: 0.3 <g <0.7; Low: g <0.3 [26] .
Data analysis techniques used in this study are descriptive statistics and inferential statistics. Descriptive statistics are used on validation results data and readability questionnaire data to show descriptions or quality profiles of laboratory worksheet for the excretory systems in humans developed. Meanwhile, inferential statistics are used to test differences in N-gain critical thinking skills between the two sample classes. The difference test used is the Paired Sample T-test at a significant level of 5%. The test criteria are if Sig> α then the hypothesis is accepted and if Sig <α then the hypothesis is rejected. The ttest assumption is that the data is normally distributed and has homogeneous variance. Testing the normality of the data in this study using One-Sample Kolmogorov-Smirnov Test. Decision making in this test is based on a comparison of the probability or significance value (sig) with a 5% confidence level (α = 0.05) in the results of the analysis. The test criteria used are if the Sig> α then the data is normally distributed and are the Sig < α then the data is not normally distributed. The variance homogeneity test of the data is done after the data is known to be normally distributed. Homogeneity test in this study uses The Levene Test of Equality of Error Variances. The homogeneity test criteria are if Sig > α then the data group variant is the same and if Sig < α then the data group variant is different.
III. RESULTS AND DISCUSSION
The results of this study are presented based on the define, design, and develop stages.
A. The Define Stages
The results of the front end analysis through interviews with 12 teachers from 25 public junior high schools in Bandar Lampung City showed that laboratory worksheet for the excretory systems in humans used by teachers as much as 92% are contained in student textbooks and 8% prepared by the teacher themselves. That is only contained activities to observe, collect data, associate, and there is no questioning process and communicate. In addition, the work steps presented lack training for students to conduct investigative activities, understand concepts, and lack of developing arguments.
Most of the teachers surveyed stated that students' argumentation skills were categorized as low because they had difficulty displaying certain facts that were relied on to support opinions, provide supporting and relevant evidence and make causal explanations related to the phenomenon given. The results of this study support the results of similar previous studies. It concluded that after students succeeded in providing explanations or suitable solutions, they then had difficulty giving justification in explanations with appropriate evidence and reasoning based on a scientific perspective [27] . Meanwhile, argumentation skills are the ability to provide reasons (data, justification/backing, and warrant) to strengthen or reject an opinion (claim) [24] .
The results of student analysis obtained through questionnaires about self-concept towards argumentation skills show that the potential of students is large enough to skillfully argue for learning activities. As many as 52% of 1100 junior high school students in Bandar Lampung City feel the need for argumentation skills to be developed in learning. In part (50%) students feel challenged to argue when they are in a forum, 50% of students believe they are able to speak fluently and confidently to speak in front of the class, 46% of students are interested in commenting on other people's opinions, and 76% of optimistic students can show evidence and justify defending opinions.
The survey results on the students' self-concept above show that there is a large potential for students to support the development of argumentation skills in lectures. Students feel challenged in discussion forums, commenting on other people's opinions, and justifying their opinions. The students tend to have basic skills to develop argumentation skills [4] , so they need guidance and a supportive environment. The class culture that supports discourse of argumentation and reasoning can help in actively building knowledge. Students need to be given the opportunity to be actively involved in arguments so that they can use scientific language or communicate scientifically [5] .
The concept analysis carried out in this study is based on the Curriculum 2013th on the subject matter of the Human Excretory Systems in the eighth grade of junior high school. Learning for this topic aimed at achieving basic competencies namely analyzing the excretory systems in humans and understanding the disruption in the excretory systems as well as efforts to maintain the health of the health excretory systems. This concept analysis involves identifying the concepts taught and the characters related to the concept as reference material for students as summarized in the concept map in figure 1. The task analysis in this study produces the details of the main tasks that must be done by students to be able to empower the argumentation skills is designing investigative activities, preparing tools and materials, conducting experiments and collecting data, writing arguments in the form of schemes in a whiteboard (by making claims, data, warrant and backing), after that the arguments that have been compiled are discussed through interactional sessions of arguments, and finally students must compile written inquiry report as homework. Formulation of learning objectives concerning basic competencies and indicators of the achievement of competencies in a topic of the excretory systems in humans is shown in table 3. 
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B. The Design Stage
The draft laboratory worksheet has been produced which contains texts, drawings, and discussion questions for the Excretory Systems in Human with the ADI model in accordance with the integrated indicators. The laboratory worksheet for the Excretory Systems in Humans developed to follow the laboratory sheet format of Sampson and Gleim [13] . Preparation of laboratory worksheet is arranged in several sections including the cover, preface, table of contents, laboratories activity rules, rules of argumentative discussion, argumentation guide, inquiry report review sheet, and bibliography. The physical appearance of the laboratory worksheet with attractive the cover, neat arrangement and clear picture. The cover of the laboratory worksheet includes the title of the book, the name of writer, class, semester, year of publication, and illustrations that can provide precise information about the contents of the laboratory worksheet. The content of the laboratory worksheet consists of student identity, practicum title, theoretical basis, objectives, questions, tools, materials, work steps, arguments on the board, argumentation and report sessions. The laboratory worksheet format uses Baskerville Old Face letters with a font size of 12, using sentences that are easy to understand and do not have a double meaning and use the enhanced spelling that is good and true. The laboratory worksheet can be seen in figures 2 to 5. 
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C. The Development Stage
Data from five validators are obtained. This is in the form of recapitulation of the validation results of the laboratory worksheet of the Excretory Systems in Humans can be seen in table 4. Table 4 shows that all validated aspects obtain an average percentage of ideal scores ≥ 90 except in aspects clarity of practical objectives (86%). This result shows that the laboratory worksheet of the Excretory Systems in Human is very good criteria so that it is theoretically feasible. The highest percentage of ideal scores is 100 given a validator for aspects of identity completeness on the cover page and implementation level of laboratory activities. This shows that the cover of the laboratory worksheet can provide precise information about the contents of the laboratory worksheet. Other than that, the result of validation also shows that all laboratory activities can facilitate student activity in investigation and argumentation.
Based on the description above, it can be said that the laboratory worksheet developed has fulfilled didactic, construction and technical requirements. Laboratory worksheets are learning activity signs used to guide students to do and find their own concepts and or skills according to basic competencies and corresponding competency standards. Didactic requirements regarding the use of universal student worksheets can be used well for slow or smart students, emphasizing the process of finding concepts, there are variations in stimulus through various media and student activities, and prioritizing the development of social, emotional, moral and aesthetic communication skills [28] . Construction requirements relate to language usage, sentence structure, vocabulary, level of difficulty, and clarity. Technical requirements emphasize the presentation, namely in the form of writing, pictures, and appearance.
Based on the results of the validation test, some suggestions, responses, or input provided by the validator on the laboratory worksheet are recorded. The advice given regarding the suitability of the material in the laboratory worksheet of the Excretory Systems in Humans developed with basic competencies is to reduce misconceptions, for example: "the kidneys in the lower abdomen" should be "located below the waist". Then the suggestion in terms of the choice of words for this sentence, "this unknown part of the skin" is replaced with "the skin part and the X mark", so that it is clear which part is meant.
In addition to the data collected from the results of the validation also obtained data readability the laboratory worksheet of the Excretory Systems in Humans of 30 students presented in table 5. Table 5 shows that the average readability of the laboratory worksheet of 96% means that students give very good grades for readability the laboratory worksheet of the Secretory Systems in Humans. All students positively respond about aspects the use of language and self-development in accordance with the ADI model. In other words, students assume that the laboratory worksheets that are developed can describe the learning process that can make students active in developing group collaboration skills and arguing. Laboratory activities are not always successful in involving students in finding their own concepts but will succeed if the activities within them are thought processes and clear objectives [29] . This is in line with the theory that said learning provides opportunities for students to engage in argumentation [30] , not only provides a place to construct scientific ideas but also increases their understanding of science well.
D. Quasi-Experiment
The quasi experiment using students of class VIII A and VIII B MTs Negeri 1 Bandar Lampung results showed that students in both classes experienced an increase in argumentation skills with a value of N-Gain = 0.43 in the medium category in the experimental class and N-Gain = 0.10 in the low category in the control class. In addition, the results of the Paired Sample T-test showed that the value of the significance level was 0.00 (p <0.05), meaning that there was a significant difference in the average argumentation skill scores between the two classes of samples. In addition, students who use laboratory worksheets with the ADI model have higher argumentation skills than those who do not use them.
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Related to students' self-development through laboratory worksheets the excretion system in humans in relation to the improvement of argumentation skills cannot be separated from the role of the ADI model used. ADI helps students develop the habit of developing reasoning and critical thinking by emphasizing the important role of argumentation in generating and validating scientific knowledge [31] . Some of the following are the main characteristics of ADI, namely: emphasizing student activities to the maximum in designing and carrying out investigations, arguing, writing, and reviewing [31, 19] . In learning using ADI, students are directed to design and carry out investigations, collect and analyze data, communicate, and justify their ideas with each other. Next, students write an investigative report in the argumentation session to share arguments and engage in peer-review. Thus, students have the opportunity to practice scientific methods and engage in scientific argumentation, so they can develop their critical thinking skills. ADI helps students develop the habit of developing reasoning and critical thinking by emphasizing the important role of argumentation in generating and validating scientific knowledge [31] . The development of critical thinking can be done through learning that provides epistemological understanding [32] . Epistemological understanding is an understanding of the ways knowledge is developed. Students are given the opportunity to explore and provide arguments in obtaining an objective and logical knowledge so that they can use their intellectual abilities such as analysis, evaluation, and reflection.
IV. CONCLUSION
Based on the results of the study, it can be concluded that the laboratory worksheet of the Excretory Systems in Humans has been produced with the right Argument-Driven Inquiry model to be used as teaching material for Grade VIII Middle School Students. This is supported by the results of validation on all aspects of obtaining an average percentage of an ideal score of 93% which is categorized as theoretically feasible. In addition, the readability of the laboratory worksheet gained an average positive response of 96% which was categorized as very good. Furthermore, the laboratory worksheet of the Excretory Systems in Humans with the ADI model is effective in improving students' argumentation skills. This is supported by the existence of significant differences in argumentation skills between students in the experimental class and students in the control class. The improvement of students' argumentation skills in the class using the laboratory worksheet of the Excretory Systems in Humans with the ADI model (Ngain score = 0.43) was higher than the students who did not use the laboratory worksheet with the ADI model (N-gain score = 0.10). Teachers must be encouraged to use experiments using the laboratory sheet with the ADI model which facilitates 4 types of activities, namely: inquiry, argumentation, reading, and writing. Thereby, the whole laboratory activity can emphasize the thinking process so that it is very effective for conceptual and realistic changes in the depiction of scientific experiments.
